HEADLAMP FOR VEHICLE 



This application claims foreign priority based on 
Japanese Patent application No- 2003-116314, filed April 21, 
2003, the contents of which is incorporated herein by reference 
in its entirety. 

BACKGROUND OF THE INVENTION 

1 . Technical Field 

The present invention relates to a vehicle headlamp that 
forms a light distribution pattern having a horizontal cutoff 
line on an upper end. 

2 . Related Art 

As described in JP-A-2001-270383, a related art headlamp 
for a vehicle forms a light distribution pattern having a 
horizontal cutoff line on an upper end by light irradiation from 
a plurality of lighting units. 

Moreover, JP-A-2 003-31 Oil discloses a linear light 
source device that forward reflects, through a predetermined 
reflecting member, a light emitted from a linear light source 
having a plurality of light emitting diodes arranged straight. 

When the linear light source device described in JP *011 
is applied to a headlamp for a vehicle, it is possible to form 
a light distribution pattern having a horizontal cutoff line 
on an upper end. However, in such a case, there is a related 
art problem in that it is hard to finely control the shape and 
luminous intensity distribution of the light distribution 
pattern . 

SUMMARY OF THE INVENTION 
In consideration of at least the foregoing, it is an object 
of the invention to provide a headlamp for a vehicle which forms 
a light distribution pattern having a horizontal cutoff line 
on an upper end, wherein the shape and luminous intensity 
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distribution of a light distribution pattern can be finely 
controlled. However, it is not necessary for the present 
invention to achieve this object, or any other object. 

The present invention forms a horizontal cutoff line by 
a light irradiation from a plurality of first lighting units 
using a semiconductor light emitting unit as a light source, 
and furthermore, devising a method of forming a light 
distribution pattern by means of each of the first lighting 
units . 

More specifically, the invention provides a headlamp for 
a vehicle which is constituted to form a light distribution 
pattern having a horizontal cutoff line on an upper end, 
comprising: 

a plurality of first lighting units for carrying out a 
light irradiation to form the horizontal cutoff line, 

each of the first lighting units including a first light 
source formed by a semiconductor light emitting unit having an 
almost rectangular light emitting chip and provided to face 
forward in such a manner that one side of the light emitting 
chip is extended in a horizontal direction, and a first 
projection lens provided in front of the first light source and 
serving to project an image of the first light source as an 
inverted image forward from the lighting unit. 

The "light distribution pattern having a horizontal 
cutoff line on an upper end" may be a so-called light 
distribution pattern for a low beam, and may be other light 
distribution patterns. Moreover, the "light distribution 
pattern having a horizontal cutoff line on an upper end" may 
be formed by only a light irradiation from "a plurality of first 
lighting units" or may be formed by a combination of light 
irradiations from the other lighting units. In this case, the 
specific structures of the "other lighting units" are not 
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particularly restricted. 

The type of the "semiconductor light emitting unit" is 
not particularly restricted but a light emitting diode and a 
laser diode can be employed, for example. 

As shown in the structure, the headlamp for a vehicle 
according to the invention is constituted to form a light 
distribution pattern having a horizontal cutoff line on an upper 
end and comprises a plurality of first lighting units for 
carrying out a light irradiation to form the horizontal cutoff 
line, and each of the first lighting units includes a first light 
source formed by a semiconductor light emitting unit having an 
almost rectangular light emitting chip and provided to face 
forward in such a manner that one side of the light emitting 
chip is extended in a horizontal direction, and a first 
projection lens provided in front of the first light source and 
serving to project an image of the first light source as an 
inverted image forward from the lighting unit. Therefore, it 
is possible to obtain at least the following functions and 
advantages . 

More specifically, each of the first light sources is 
provided to face forward in such a manner that one side of the 
light emitting chip is extended in the horizontal direction. 
Therefore, the inverted image of the first light source which 
is projected onto a virtual vertical screen provided in front 
of the lighting unit through the first projection lens becomes 
an almost rectangular image having an upper edge extended almost 
horizontally. If the almost rectangular inverted images are 
disposed with a proper shift from each other in the horizontal 
direction or are diffused in the horizontal direction to form 
the horizontal cutoff line, accordingly, a clear horizontal 
cutoff line can be obtained. Consequently, it is possible to 
effectively suppress the generation of glare. 
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In that case, the focal length of each of the first 
projection lenses can also be set to have a proper different 
value. Consequently, the size of the inverted image of the 
first light source can be changed properly. Thus, it is 
possible to optionally set the luminous intensity distribution 
of the light distribution pattern in the vicinity of the 
horizontal cutoff line. 

According to the invention, thus, it is possible to finely 
control the shape and luminous intensity distribution of a light 
distribution pattern in the headlamp for a vehicle which is 
constituted to form a light distribution pattern having a 
horizontal cutoff line on an upper end. 

In addition, the headlamp for a vehicle according to the 
invention has such a structure as to comprise a plurality of 
first lighting units using a semiconductor light emitting unit 
as a light source. Therefore, it is possible to reduce the size 
of each of the first lighting units. Consequently, the degree 
of freedom of the shape of the headlamp for a vehicle can be 
enhanced, and furthermore, a size thereof can be reduced. 

In the structure, if a shape of the light emitting chip 
of the first light source is set to be an almost rectangle which 
is extended to be relatively long in a horizontal direction, 
an inverted image thereof can also be projected as an oblong 
image. Consequently, the first lighting unit can be much more 
suitable for forming the horizontal cutoff line. 

In the structure, if there is provided a plurality of 
second lighting units for carrying out a light irradiation to 
form an oblique cutoff line which rises from the horizontal 
cutoff line at a predetermined angle, each of the second 
lighting units including a second light source formed by a 
semiconductor light emitting unit having an almost rectangular 
light emitting chip and provided to face forward in such a manner 
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that one side of the light emitting chip is extended in an 
inclined direction at the predetermined angle with respect to 
a horizontal direction, and a second projection lens provided 
in front of the second light source and serving to project an 
image of the second light source as an inverted image forward 
from the lighting unit, it is possible to obtain at least the 
following functions and advantages. 

More specifically, each of the second light sources is 
provided forward in such a manner that one side of the light 
emitting chip is extended in the inclined direction at the 
predetermined angle with respect to the horizontal direction. 
Therefore, the inverted image of the second light source 
projected onto a virtual vertical screen provided in front of 
the lighting unit through the second projection lens becomes 
an almost rectangular image having an upper edge extended in 
the inclined direction at the predetermined angle with respect 
to the horizontal direction. 

If the almost rectangular inverted images are disposed 
with a proper shift from each other in the inclined direction 
or are diffused in the inclined direction to form an oblique 
cutoff line, accordingly, a clear oblique cutoff line can be 
obtained. Consequently, it is possible to effectively 
suppress the generation of a glare. In that case, the focal 
length of each of the second projection lenses can also be set 
to have a proper different value. Consequently, the size of 
the inverted image of the second light source can be changed 
properly. Thus, it is possible to optionally set the luminous 
intensity distribution of the light distribution pattern in the 
vicinity of the oblique cutoff line. 

The specific value of the "predetermined angle' 7 is not 
particularly restricted but it can be set to be 15 degrees, 30 
degrees or 45 degrees, for example but not by way of limitation. 
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In this case, if the shape of the light emitting chip of 
the second light source is set to be an almost rectangle which 
is extended to be relatively long in the inclined direction, 
the inverted image thereof can also be projected as a long image 
in the inclined direction. Consequently, the second lighting 
unit can be much more suitable for forming the oblique cutoff 
line. 

The formation of the horizontal cutoff line can be carried 
out without using the first lighting units having the first 
light sources and the first projection lenses, and the second 
lighting units having the second light sources and the second 
projection lenses can also be used only for the formation of 
the oblique cutoff line. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front view showing a headlamp for a vehicle 
according to an exemplary, non-limiting embodiment of the 
present invention, 

Fig. 2 is a sectional view taken along the II - II line 
in Fig. 1 according to the exemplary, non-limiting embodiment 
of the present invention, 

Fig. 3 is a detailed view seen in the III direction of 
Fig. 2 according to the exemplary, non-limiting embodiment of 
the present invention, 

Fig. 4 is a sectional view taken along the IV - IV line 
in Fig. 1 according to the exemplary, non-limiting embodiment 
of the present invention, 

Fig. 5 is a detailed view seen in the V direction of Fig. 
4 according to the exemplary, non-limiting embodiment of the 
present invention, 

Fig. 6 is a sectional view taken along the VI - VI line 
in Fig. 1 according to the exemplary, non-limiting embodiment 
of the present invention, 
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Fig. 7 is a detailed view seen in the VII direction of 
Fig. 6 according to the exemplary, non-limiting embodiment of 
the present invention, and 

Fig. 8 is a perspective view showing a light distribution 
pattern formed on a virtual vertical screen provided in a 
forward position of 25 m from a light irradiated forward from 
the headlamp for a vehicle according to the exemplary, 
non-limiting embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

An exemplary, non-limiting embodiment of the present 
invention will be described below with reference to the 
drawings . 

Fig. 1 is a front view showing a headlamp for a vehicle 
according to the exemplary, non-limiting embodiment of the 
invention. A headlamp 10 has such a structure that 15 lighting 
units are accommodated in three upper and lower stages in a lamp 
housing formed by a lamp body 12 and a translucent cover 14 
attached to an opening portion on a front end thereof. More 
specifically, five first lighting units 2 OA and 2 OB are provided 
in a lower stage, five second lighting units 30A and 30B are 
provided in a middle stage, and five third lighting units 40 
are provided in an upper stage. While an exemplary number of 
15 lighting units is provided, the present invention is not 
limited thereto, and other numbers of lighting units and stages 
may be provided. 

The translucent cover 14 has most of its regions formed 
to be transparent, and an upper region thereof is provided with 
a plurality of diffusing lens units 14s to be vertically striped 
to diffuse a light irradiated from the five third lighting units 
40 positioned in the upper stage in a horizontal direction. A 
unit holder 16 is provided behind the translucent cover 14 to 
surround the 15 lighting units. 
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Fig. 2 is a sectional view taken along a II - II line in 
Fig. 1 and Fig. 3 is a detailed view seen in a III direction 
of Fig. 2. All of the five first lighting units 20A and 20B 
positioned in the lower stage include first projection lenses 
22A and 22B provided on an optical axis Ax extended in the 
longitudinal direction of a vehicle. A first light source 24 
formed by a light emitting diode is provided to face forward 
in the vicinity of a focal point position on the rear side of 
the first projection lenses 22A and 22B, and a board 26 to which 
the first light source 24 is attached. The first lighting units 
20A and 20B project the image of the first light source 24 as 
an inverted image forward from the lighting unit by means of 
the first projection lenses 22A and 22B. 

These first lighting units 20A and 20B have the first 
projection lenses 22A and 22B supported on the unit holder 16, 
and have the first light source 24 supported on a common holder 
plate 28 through the board 26. The holder plate 28 is formed 
to be extended like a band in a transverse direction and is 
supported on the unit holder 16 at a peripheral edge portion 
thereof . 

The first projection lenses 22A and 22B of the first 
lighting units 20A and 20B are constituted by a plano-convex 
lens having a front side surface to be convex and a rear side 
surface to be flat. In that case, a focal length fla of the 
first projection lens 22A has a comparatively greater value in 
the two first lighting units 20A and a focal length fib of the 
first projection lens 22B has a comparatively smaller value in 
the three residual first lighting units 20B. The first light 
sources 24 of the first lighting units 20A and 20B are provided 
in slightly shifted positions from the optical axis Ax over a 
focal plane at the rear side of the first projection lenses 22A 
and 22B. 
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In Fig. 3 showing one of the first lighting units 20A, 
the first light source 24 of each of the first lighting units 
20A and 20B has a rectangular light emitting chip 24a and both 
upper and lower sides of the light emitting chip 24a are provided 
to be extended in a horizontal direction. The specific shape 
of the light emitting chip 24a is set to be a rectangle that 
is extended to be relatively long in the horizontal direction. 

In the first lighting unit 20A shown in Fig. 3, the first 
light source 24 is provided in a position shifted rightward and 
upward from the optical axis Ax as seen from the front of the 
lighting unit 20A. The first light sources 24 of the residual 
first lighting units 20A and 20B are also provided in positions 
shifted upward from the optical axis Ax, and the amount of the 
shift in the horizontal direction is different for each of the 
first lighting units 20A and 20B. Consequently, a light 
irradiated from each of the first lighting units 20A and 20B 
is set to be a slightly downward parallel light. Furthermore, 
the direction of the irradiated light is delicately varied 
between the first lighting units 20A and 20B in the horizontal 
direction . 

Fig. 4 is a sectional view taken along the IV - IV line 
in Fig. 1 and Fig. 5 is a detailed view seen in a V direction 
of Fig. 4 . The five second lighting units 30A and 30B positioned 
in the middle stage include second projection lenses 32A and 
32B provided on the optical axis Ax extended in the longitudinal 
direction of a vehicle, a second light source 34 formed by a 
light emitting diode provided to face forward in the vicinity 
of a focal point position on the rear side of the second 
projection lenses 32A and 32B, and a board 36 to which the second 
light source 34 is attached. The second lighting units 30A and 
30B project the image of the second light source 34 as an inverted 
image forward from the lighting units 30A and 30B by means of 
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the second projection lenses 32A and 32B. 

These second lighting units 30A and 30B have the second 
projection lenses 32A and 32B supported on the unit holder 16, 
and have the second light source 34 supported on a common holder 
plate 38 through the board 36. The holder plate 38 is formed 
to be extended like a band in a transverse direction and is 
supported on the unit holder 16 at a peripheral edge portion 
thereof . 

The second projection lenses 32A and 32B of the second 
lighting units 30A and 30B are constituted by a plano-convex 
lens having a front side surface to be convex and a rear side 
surface to be flat. In that case, a focal length f2a of the 
second projection lens 32A is set to have a comparatively great 
value in the two second lighting units 30A and a focal length 
f2b of the second projection lens 32B is set to have a 
comparatively small value in the three residual second lighting 
units 30B. The second light sources 34 of the second lighting 
units 30A and 30B are provided in slightly shifted positions 
from the optical axis Ax over a focal plane at the rear side 
of the second projection lenses 32A and 32B. 

In Fig. 5 showing one of the second lighting units 30A, 
the second light source 34 of each of the second lighting units 
30A and 30B has a rectangular light emitting chip 34a and both 
upper and lower sides of the light emitting chip 34a are provided 
to be extended in an inclined direction at a predetermined angle 
6 (for example, 6 = approximately 15 degrees, but not limited 
thereto) to the horizontal direction. The specific shape of 
the light emitting chip 34a is set to be a rectangle that is 
extended to be relatively long in the inclined direction. 

In the second lighting unit 30A shown in Fig. 5, the second 
light source 34 is provided in a position shifted leftward and 
upward from the optical axis Ax as seen from the front of the 



10 



lighting unit 30A. The second light sources 34 of the residual 
second lighting units 30A and 30B are provided in positions 
shifted upward from the optical axis Ax, and the amount of the 
shift in the inclined direction is set to have a different value 
for each of the second lighting units 30A and 30B. Consequently, 
a light irradiated from each of the second lighting units 30A 
and 30B is set to be a slightly downward parallel light. 
Furthermore, the direction of the irradiated light is 
delicately varied between the second lighting units 30A and 30B 
in the inclined direction. 

Fig. 6 is a sectional view taken along a VI - VI line in 
Fig. 1 and Fig. 7 is a detailed view seen in a VII direction 
of Fig. 6. The five third lighting units 40 positioned in the 
upper stage include a third projection lens 42 provided on the 
optical axis Ax extended in the longitudinal direction of a 
vehicle, a third light source 44 formed by a light emitting diode 
provided to face forward in the vicinity of a focal point 
position on the rear side of the third projection lens 42, and 
a board 4 6 to which the third light source 44 is attached. Each 
of the third lighting units 40 projects the image of the third 
light source 44 as an inverted image forward from the lighting 
unit 40 by means of the third projection lens 42. 

These third lighting units 40 have the third projection 
lenses 42 supported on the unit holder 16, and have the third 
light sources 4 4 supported on a common holder plate 4 8 through 
the board 46. The holder plate 4 8 is extended like a band in 
a transverse direction and is supported on the unit holder 16 
at a peripheral edge portion thereof. 

The third projection lens 42 of the third lighting units 
4 0 is constituted by a plano-convex lens having a convex front 
side surface and a flat rear side surface. A focal length f3 
is set to have a comparatively small value. The third light 
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source 44 of each of the third lighting units 40 is provided 
in a slightly rearward shifted position from a focal point 
position on the rear side of the third projection lens 42. 

In Fig. 7 showing one of the third lighting units 40, the 
third light source 44 of each of the third lighting units 40 
has a rectangular light emitting chip 44a and both upper and 
lower sides of the light emitting chip 44a are extended in the 
horizontal direction. The specific shape of the light emitting 
chip 44a is set to be a rectangle that is extended to be 
relatively long in the horizontal direction. 

The third light source 44 of the third lighting unit 40 
shown in Fig. 7 is provided in a position shifted just upward 
from the optical axis Ax as seen from the front of the lighting 
unit 40. The third light sources 44 of the residual third 
lighting units 40 are also provided in the same manner. 
Consequently, a light irradiated from each of the third lighting 
units 40 is set to be an almost parallel light merely converging 
slightly downward. 

As described above and shown in Fig. 1, a plurality of 
diffusing lens units 14s is formed in the upper region of the 
translucent cover 14. Therefore, a light irradiated forward 
from the third light source 44 through the third pro j ection lens 
42 is diffused in the horizontal direction by means of the 
diffusing lens units 14s. 

Fig. 8 is a perspective view showing a light distribution 
pattern P formed on a virtual vertical screen provided in a 
forward position of 25 m from the lighting unit by a light 
irradiated forward from the headlamp 10 for a vehicle according 
to the embodiment. 

The light distribution pattern Pisa light distribution 
pattern for a low beam to give a left light distribution which 
has horizontal and oblique cutoff lines CL1 and CL2 on an upper 
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end thereof, and the position of an elbow point E to be the 
intersection of both of the cutoff lines is set below at 
approximately 0.5 to 0.6 degree of H - V to be a vanishing point 
in the front direction of the lighting unit. In the light 
distribution pattern P for a low beam, a hot zone HZ to be a 
region having a high luminous intensity is formed to surround 
the elbow point E slightly close to left. 

The light distribution pattern P for a low beam is formed 
as a synthetic light distribution pattern of a pattern PI for 
forming a horizontal cutoff line, a pattern P2 for forming an 
oblique cutoff line, and a pattern P3 for forming a diffusing 
region. 

The pattern PI for forming a horizontal cutoff line forms 
the horizontal cutoff line CL1 and is formed as a synthetic light 
distribution pattern of two small light distribution patterns 
Pla formed by a light irradiation from the two first lighting 
units 2 OA and three large light distribution patterns Plb formed 
by a light irradiation from the three first lighting units 20B. 

These light distribution patterns Pla and Plb are formed 
as the inverted images of the first light sources 24 of the first 
lighting units 20A and 20B. Therefore, a part of the horizontal 
cutoff line CL1 is formed by the lower side of the light emitting 
chip 24a of the first light source 24. Moreover, a position 
in which each of the light distribution patterns Pla and Plb 
is to be formed is set corresponding to the direction and amount 
of displacement from the optical axis Ax of each of the first 
light sources 24. 

In that case, in the two light distribution patterns Pla, 
the focal length fla of the first projection lens 22A of the 
first lighting unit 20A has a comparatively greater value. 
Consequently, they are formed as comparatively small and bright 
light distribution patterns. These two light distribution 
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patterns Pla are formed across the elbow point E along the 
horizontal cutoff line CL1 . Thus, the distant visibility of 
the road surface in the forward portion of the vehicle is 
sufficiently maintained. 

On the other hand, in the three light distribution 
patterns Plb, the focal length fib of the first projection lens 
22B of the first lighting unit 20B is set to have a comparatively 
small value. Consequently, they are formed as comparatively 
large light distribution patterns. In that case, these three 
light distribution patterns Plb are formed to surround the two 
light distribution patterns Pla along the horizontal cutoff 
line CL1. Thus, a luminous intensity distribution on the road 
surface in the forward portion of the vehicle can be unified. 

The pattern P2 for forming an oblique cutoff line serves 
to form the oblique cutoff line CL2 and is formed as a synthetic 
light distribution pattern of two small light distribution 
patterns P2a formed by a light irradiation from the two second 
lighting units 30A and three large light distribution patterns 
P2b formed by a light irradiation from the three second lighting 
units 30B. 

These light distribution patterns P2a and P2b are formed 
as the inverted images of the second light sources 34 of the 
second lighting units 30A and 30B. Therefore, a part of the 
oblique cutoff line CL2 is formed by the lower side of the light 
emitting chip 34a of the second light source 34. Moreover, a 
position in which each of the light distribution patterns P2a 
and P2b is to be formed is set corresponding to the direction 
and amount of a displacement from the optical axis Ax of each 
of the second light sources 34. 

In that case, in the two light distribution patterns P2a, 
the focal length f2a of the second projection lens 32A of the 
second lighting unit 30A is set to have a comparatively greater 
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value. Consequently, they are formed as comparatively smaller 
and brighter light distribution patterns. In that case, these 
two light distribution patterns P2a are formed to mostly overlap 
with each other along the oblique cutoff line CL2 in the vicinity 
of the elbow point E. Consequently, the hot zone HZ is formed 
to maintain the distant visibility of the road surface in the 
forward portion of the vehicle. 

On the other hand, in the three light distribution 
patterns P2b, the focal length f2b of the second pro j ection lens 
32B of the second lighting unit 30B is set to have a comparatively 
smaller value. Consequently, they are formed as comparatively 
larger light distribution patterns. In that case, these three 
light distribution patterns P2b are formed to partially overlap 
with the two light distribution patterns P2a along the oblique 
cutoff line CL2 and to be slightly shifted between the light 
distribution patterns P2b. Consequently, the brightness of 
the hot zone HZ can be increased and the luminous intensity 
distribution on the road surface in the forward portion of the 
vehicle can be unified. 

The pattern P3 for forming a diffusing region serves to 
form the diffusing region of the light distribution pattern P 
and is formed as a much larger light distribution pattern than 
the pattern PI for forming a cutoff line under the horizontal 
cutoff line CL1 . 

The pattern P3 for forming a diffusing region is formed 
by diffusing a light irradiated from a light from the third light 
source 44 which is forward irradiated through the third 
projection lens 42 in each of the five third lighting units 40 
in a horizontal direction through a plurality of diffusing lens 
units 14s formed in the upper region of the translucent cover 
14 . 

In that case, in each of the third lighting units 40, the 
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focal length f3 of the third projection lens 42 is set to have 
a comparatively smaller value and the third light source 44 is 
positioned behind a focal point position on the rear side of 
the third projection lens 42. Consequently, an inverted image 
is larger and a contour is slightly blurred. Since the inverted 
image is diffused in the horizontal direction by means of the 
diffusing lens units 14s, the pattern P3 for forming a diffusing 
region rarely has light unevenness. Consequently, light is 
uniformly irradiated on the road surface in the forward portion 
of the vehicle over a wide range. 

As described above in detail, the headlamp 10 for a vehicle 
according to the embodiment is constituted to form the light 
distribution pattern P for a low beam having the horizontal 
cutoff line CL1 on the upper end and comprises the five first 
lighting units 20A and 20B for carrying out a light irradiation 
to form the horizontal cutoff line CL1, and each of the first 
lighting units 20A and 20B includes the first light source 24 
formed by the light emitting diode having the rectangular light 
emitting chip 24a and provided to face forward in such a manner 
that one side of the light emitting chip 24a is extended in the 
horizontal direction, and the first projection lenses 22A and 
22B provided in front of the first light source 24 and serving 
to project the image of the first light source 24 as an inverted 
image forward from the lighting unit. 

As a result, it is possible to obtain at least the 
following functions and advantages. For example but not by way 
of limitation, each of the first light sources 24 is provided 
to face forward such that one side of the light emitting chip 
24a extends in the horizontal direction. Therefore, the 
inverted image of the first light source 24 projected onto the 
virtual vertical screen provided in front of the lighting unit 
through the first projection lenses 22A and 22B becomes an 
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almost rectangular image having an upper edge extending almost 
horizontally. 

Since the almost rectangular inverted images are disposed 
with a proper shift from each other in the horizontal direction 
to form the horizontal cutoff line CL1, the clear horizontal 
cutoff line CL1 can be obtained. Consequently, it is possible 
to effectively suppress generation of glare. 

In that case, the focal length f la of each of the two first 
projection lenses 22A and the focal length fib of each of the 
three first projection lenses 22B can be set to have different 
values from each other. Therefore, the inverted image of each 
of the first light sources 24 can be formed in two kinds of sizes . 
Consequently, the distant visibility of the road surface in the 
forward portion of the vehicle can be sufficiently maintained, 
and furthermore, the luminous intensity distribution of the 
light distribution pattern P for a low beam in the vicinity of 
the horizontal cutoff line CL1 can be unified. 

In the exemplary, non-limiting embodiment, five second 
lighting units 30A and 30B carry out the light irradiation to 
form the oblique cutoff line CL2 which rises from the horizontal 
cutoff line CL1 at the predetermined angle 6 . Each of the second 
lighting units 30A and 30B includes the second light source 34 
formed by the light emitting diode having the rectangular light 
emitting chip 34a and provided to face forward in such a manner 
that one side of the light emitting chip 34a is extended in the 
inclined direction at the predetermined angle 0 with respect 
to the horizontal direction, and the second projection lenses 
32A and 32B provided in front of the second light source 34 and 
serving to project the image of the second light source 34 as 
an inverted image forward from the lighting unit. Therefore, 
it is possible to obtain at least the following functions and 
advantages . 
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For example but not by way of limitation, each of the 
second light sources 34 is provided to face forward in such a 
manner that one side of the light emitting chip 34a is extended 
in the inclined direction at the predetermined angle 0 with 
respect to the horizontal direction. Therefore, the inverted 
image of the second light source 34 which is projected onto the 
virtual vertical screen provided in front of the lighting unit 
through the second projection lenses 32A and 32B becomes an 
almost rectangular image having an upper edge extended in the 
inclined direction. Since the almost rectangular inverted 
images are disposed with a proper shift from each other in the 
inclined direction to form the oblique cutoff line CL2, the 
clear oblique cutoff line CL2 can be obtained. Consequently, 
it is possible to effectively suppress the generation of glare. 

In that case, the focal length f2a of each of the second 
projection lenses 32A and the focal length f2b of each of the 
second projection lenses 32B can be set to have different values 
from each other. Therefore, the inverted image of each of the 
second light sources 34 can be formed in two kinds of sizes. 
Consequently, the brightness of the hot zone HZ can be 
sufficiently maintained. Furthermore, the luminous intensity 
distribution of the light distribution pattern P for a low beam 
in the vicinity of the oblique cutoff line CL2 can be unified. 

According to the exemplary, non-limiting embodiment, it 
is possible to finely control the shape and luminous intensity 
distribution of the light distribution pattern P for a low beam. 

In addition, in the exemplary, non-limiting embodiment, 
the light sources of the first lighting units 20A and 20B, the 
second lighting units 30A and 30B and the third lighting unit 
40 which constitute the headlamp 10 for a vehicle are formed 
by the light emitting diodes. Therefore, the size of each of 
the lighting units can be reduced. Consequently, the degree 
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of freedom of the shape of the headlamp 10 for a vehicle can 
be enhanced. Furthermore, a size thereof can be reduced. 

In the exemplary, non-limiting embodiment , particularly, 
since the shape of the light emitting chip 24a of the first light 
source 24 is set to be a rectangle that is extended to be 
relatively long in the horizontal direction, an inverted image 
thereof can also be projected as an oblong image. 

Consequently, the first lighting units 20A and 20B can 
be much more suitable for the formation of the horizontal cutoff 
line CL1. Since the shape of the light emitting chip 34a of 
the second light source 34 is set to be a rectangle that is 
extended to be relatively long in the inclined direction, 
similarly, an inverted image thereof can also be projected as 
a long image in the inclined direction. Consequently, the 
second lighting units is more suitable for the formation of the 
oblique cutoff line CL2 . 

In the exemplary, non-limiting embodiment, light 
irradiated from a light from the third light source 44 which 
is irradiated forward through the third projection lens 42 is 
diffused in the horizontal direction by means of a plurality 
.of diffusing lens units 14s formed in the upper region of the 
translucent cover 14, thereby forming the pattern P3 for forming 
a diffusing region in the five third lighting units 40. 
Consequently, the luminous intensity distribution of the light 
distribution pattern P for a low beam in the diffusing region 
can be unified. 

In addition, in the exemplary, non-limiting embodiment, 
the first light sources 24 of the first lighting units 20A and 
20B are displaced from the optical axis Ax over the focal plane 
on the rear side of the first projection lenses 22A and 22B, 
thereby setting the position in which each of the light 
distribution patterns Pla and Plb is to be formed. Consequently, 
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the position in which each of the light distribution patterns 
PI a and P lb is to be formed can be set easily with high precision. 
Similarly, the second light sources 34 of the second lighting 
units 30A and 30B are displaced from the optical axis Ax over 
the focal plane on the rear side of the second projection lenses 
32A and 32B, thereby setting the position in which each of the 
light distribution patterns P2a and P2b is to be formed. 
Consequently, the position in which each of the light 
distribution patterns P2a and P2b is to be formed can be set 
easily with high precision. 

In that case, in the five first lighting units 20A and 
2 OB, the first light sources 24 are supported on the common 
holder plate 28 through the board 26. Therefore, the direction 
and amount of the displacement of the first light source 24 from 
the optical axis Ax can be set with high precision. In the five 
second lighting units 30A and 30B, similarly, the second light 
sources 34 are supported on the common holder plate 38 through 
the board 36. Therefore, the direction and amount of the 
displacement of the second light source 34 from the optical axis 
Ax can be set with high precision. 

By inclining the optical axes Ax of the first lighting 
units 20A and 20B to the longitudinal direction of the vehicle, 
instead, it is also possible to have such a structure as to set 
the position in which each of the light distribution patterns 
Pla and Plb is to be formed. By inclining the optical axes Ax 
of the second lighting units 30A and 30B to the longitudinal 
direction of the vehicle, it is also possible to have such a 
structure as to set the position in which each of the light 
distribution patterns P2a and P2b is to be formed. 

Moreover, it is also possible to provide the first light 
sources 24 of the first lighting units 20A and 20B to be shifted 
in only the horizontal direction with respect to the optical 



20 



axis Ax and to provide them on the optical axis Ax with respect 
to the vertical direction. In such a case, if the optical axes 
Ax of the first lighting units 20A and 20B are inclined slightly 
downward with respect to the longitudinal direction of the 
vehicle, it is possible, to set, into a predetermined position, 
the position in which each of the light distribution patterns 
Pla and Plb is to be formed. Each of the second lighting units 
30A and 30B can also be provided in the same manner. 

While the five first lighting units 20A and 20B include 
the two types of first projection lenses 22A and 22B having 
different focal lengths, it is also possible to employ such a 
structure that the first projection lenses having equal focal 
lengths are provided. Alternatively, it is also possible to 
employ such a structure that at least three types of first 
projection lenses having different focal lengths are provided. 
In such a case, the luminous intensity distribution of the 
pattern PI for forming a horizontal cutoff line can be further 
unified. While the five second lighting units 30A and 30B 
include the two types of second projection lenses 32A and 32B 
having different focal lengths, similarly, it is also possible 
to employ such a structure that the second projection lenses 
having equal focal lengths are provided. Alternatively, it is 
also possible to employ such a structure that at least three 
types of second projection lenses having different focal 
lengths are provided. In such a case, the luminous intensity 
distribution of the pattern P2 for forming an oblique cutoff 
line can be unified still more. 

Moreover, it is also possible to form a plurality of 
diffusing lens units for diffusing the lights irradiated from 
the first lighting units 20A and 20B in the horizontal direction 
in the forward regions of the translucent cover 14 from the five 
first lighting units 20A and 20B. Thus, the luminous intensity 
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distribution of the pattern PI for forming a horizontal cutoff 
line can be unified still more. Similarly, it is also possible 
to form a plurality of diffusing lens units for diffusing the 
lights irradiated from the second lighting units 30A and 30B 
in the inclined direction in the forward regions of the 
translucent cover 14 from the five second lighting units 30A 
and 30B. Thus, the luminous intensity distribution of the 
pattern P2 for forming an oblique cutoff line can be further 
unified. 

While the description has been given on the assumption 
that the five first lighting units 20A and 20B, the five second 
lighting units 30A and 30B and the five third lighting units 
4 0 are provided in the three upper and lower stages in the 
embodiment, it is a matter of course that the number and 
arrangement of the lighting units may be properly changed 
corresponding to the shape and luminous intensity distribution 
of a light distribution pattern to be intended. 

In the exemplary, non-limiting embodiment, the first 
projection lenses 22A and 22B of the first lighting units 20A 
and 20B can also be constituted integrally with the first light 
source 24 to seal the light emitting chip 24a of the first light 
source 24. 

In such a case, the first lighting units 20A and 20B can 
have a simpler structure as the light source units. Moreover, 
an air layer can be prevented from being provided between the 
first light source 24 and the first projection lenses 22A and 
22B. Consequently, an interfacial reflection can be 
eliminated. Thus, the luminous flux of the light source can 
be utilized effectively. In such a case, furthermore, it is 
also possible to omit the holder plate 28. Consequently, the 
structure of the headlamp for a vehicle can be simplified still 
more . 
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Referring to the second lighting units 30A and 30B, 
similarly, the second projection lenses 32A and 32B can be 
constituted integrally with the second light source 34 in order 
to seal the light emitting chip 34a of the second light source 
34. Referring to the third lighting unit 40, the third 
projection lens 42 can be constituted integrally with the third 
light source 44 in order to seal the light emitting chip 44a 
of the third light source 44. 

It will be apparent to those skilled in the art that 
various modifications and variations can be made to the 
described preferred embodiments of the present invention 
without departing from the spirit or scope of the invention. 
Thus, it is intended that the present invention cover all 
modifications and variations of this invention consistent with 
the scope of the appended claims and their equivalents. 
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